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Let X and Y be two normal random variables with X ~ Norm(u ,0 ) and
Y ~Norm(u,,0,). A bivariate normal distribution depends on five

parameters, Ly, [y, 6x> 0, 0,>0,and p € (—1,1). [p 1s the correlatiora /0

Theorem 3 Let X;,1=1,--- ,n be independent normally distributed random

variables X; ~ Norm(ui,o0i). Then X; + X2 + -+ X, is normally distrs n
. : 2 2 2 2...3+b
with mean py + po + - -+ + pn and variance o3 + -+ 05. 6= 6, +5.1YCn

Not MW&} Y - ’Slr'b)(-\\' $¥Xq
Theorem 4 Let X, and Xy have a bivariate normal distribution with parame-

ters py, pa, 01, 02 and p. Let a, by, and by be constants and let Y = a+b, X, +
boX2. Then Y, is normally distributed with mean a + bypu; + bops and variance
. —_—
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Hw 7 problems 6.5 #1 & 2:

1. John’s projected annual income after graduation is normally distributed with
mean $80,000 and standard deviation $10,000. Sally’s is normally distributed
with mean $85,000 and standard deviation $12,000. If their incomes are inde-
pendent, what is the probability that their combined income exceeds $180,0007
A B il VA YY)
2. What is the standard deviation of their combined income if their incomes
have a bivariate normal distribution and the correlation between them is 0.47
What is it if the correlation is -0.47 P =4

What is the mean and standard deviation for #1?

u\, = 90000 135000 = LS 000
by-.-m, -_\]\b.UDO"’+\')_DDD*

How about #27? éy - \lL 10,000 + {2000 + &(,q\(\oooo\(\),ooo)
Wy = WLSOOD
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Basic Properties of Confidence Intervals ] ,nL W Wow imbn
e $¥0- St dav.

Recall: Find a value of ¢ so that P —c</Z< c) 0.8 Nﬁ-\’\._

wm L \ = -0
/m ?wm[\.\hﬂ:&

(-.9:.2 L=V 393

In general, how would you find a value of ¢ so that * ( —c<Z<c ) 1-oa9

P(|z)<c
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Mean ) VErium e) P YOPoria
The confidence int?;vi%mists of two parts: an interval and a confidence level.

The interval is our|estimate, £ margin of error
The confidence levelgives the probability that the method produces an interval
that covers the parameter.

A 95% confidence level says, “We got these numbers by a method that gives
correct results 95% of the time.”

When working with means for normal distributions, the margin of error is the
range of values above and below the sample statistic. It shows how accurate we
believe our guess is, based on the variability of the estimate.
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In general, for any distribution, the margin of error = Critical value x Standard
error of the statistic




The figure below shows the general situation for any confidence level C and

0p Y. (‘,m\)- ey D

illustrates how < 1s calculated:
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¢ e wlith  P(-c¢2<0)= \- o
A(l-a) Conﬁdence interval for p:

00% vwﬁ A [}H

represents the interval for which I—a is the probability that p is in the interval.
Assumptions:
( 1. Population distribution is normal

2. ¢ 1S known
W

Warnings about using the formula

1. The data must be a SRS from the population.

2. Do not use the formula for probability sampling designs more complex
than a SRS.

3. There is no correct method for inference of badly produced data.

4. Outliers can have a large effect on the confidence level. Correct or
remove outliers before computing the interval.

5. The confidence interval will be slightly off when the sample size is small
and the population is 30 i beiec

not normal. As long as =215, the confidence level is not greatly disturbed by
nonnormal populations unless extreme outliers or very strong skewness are
present.

6. Y0¥u, must know the standard deviation of the population.




(Ao 35)
Definition of Confidence Interval )

A level C confidence interval for a parameter is an interval computed from
sample data by a method that has probability C of producing an interval
containing the true value of the parameter.

When asked for an interpretation of a confidence interval, your response should
follow this outline:
o 50

“We are % confident that the true ™m lies in the interval to

’ S S

j!'\) -,5

When asked for an interpretation of a confidence level, your response should

follow this outline: W
e\
0D

“If we were to construct many intervals with this method, qD % of them would
contain the true pQwn.”



N(w,s) 4=
Example: A random sample of size # =25 from the distribution ¥ (,u 4) results in
a sample mean X = 13 2. Give a 95.44% confidence interval for the mean L.
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Determination of Sample Size

2 2¥- 141,

Suppose that we want to choose z large enough so that we ar¢ 95% confident that

. . . . . 4 = g -
our population mean p is within 4 units of the sample mean X . W =0 ( 0% / )
. ‘-% ofm( " /a2
How would we do this?
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In general, if we want to be (1-cx)100 percent confident that p is within 4 of X,

we create a confidence interval

and we solve for n.

Note: The width of the confidence interval above is 2m.

o = o) o)
-z, ﬁ’X_I_Z”‘” ﬁ}, where(m = zmzﬁ

$h
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Example: Suppose that the daily yield for a paint manufacturing process is

normally distributed with standard deviation 3 tons. How many sample

observations do we have to obtain if we want to be 95% certain that our estimate

1s within 1 ton of the actual mean yield u?
= Db

2* = 1.9
\%{

SW<W\
14,61 2



Popper 17

1. What effect does increasing the sample size have on the width of a confidence
interval? Does it make it longer, shorter, or stay the same?
a. Longer

Shorter
c.Stays the same

A simple random sample of 25 new food cans indicated that the mean diameter
was 3.13 inches. It is known that the standard deviation of all cans is .04 inches.
We want to construct a 95% confidence interval based on this data.

2.W;at 1s z*? Nz a5
(2)1.96 £<— : _
b.1.64 X =3.1%
c.2.33
d.2.05 6= .04

e.none of these



3.What is the margin of error?
a.0.0784 )
b.0.0031
(c)0.0157
d.0.0131
¢.none of these

4.Give the 95% confidence interval
(a)(3.1143,3.1457)
b.(3.0332, 3.2338)

c.(3.1015, 3.1519)
d.none of these

5. A
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